The performance of fully-depleted Silicon-On-Insulator (SOI) Four Gate Transistor (G 4 -FET) and Gate-AllAround (GAA) MOSFETs are investigated. Threshold voltage, Subthreshold Swing (SS), Drain Induced Barrier Lowering (DIBL), maximum drain current are calculated and compared.
INTRODUCTION
The continuous scaling of GAA silicon nanowire Field Effect Transistor (FET) [1] , [2] illustrates better control of short channel effect over other structures [3] due to their gate controllability, low leakage, high on-off ratio and carrier transport property [4] . For better SS and DIBL, channel length, channel width, channel height, oxide thickness can be considered as important design parameters [5] , [6] . The G 4 -FET which is a double gate MOSFET consisting of two lateral junction-gates and it has a lateral double-gate MOS consisting of two vertical MOS gates (top-gate and bottomgate). In GAA MOSFETs, the gate oxide and the gate electrodes wrap around the channel region. G 4 -FET and GAA MOSFETs based circuits are feasible with a fully-depleted SOI process without requiring any additional fabrication steps. Drain current flows through the channel and the conducting channel surrounded by the depletion regions. In this paper, threshold voltage, SS, DIBL, maximum drain current of G 4 -FET and GAA MOSFETs are calculated and compared.
II. G 4 -FET AND GAA MOSFETS DEVICE STRUCTURE AND SIMULATION
In this work, we demonstrate the 90-nm fully depleted SOI G 4 -FET and GAA MOSFETs structures. Device simulations were performed by 3D SILVACO/ATLAS simulator. Device parameters of G 4 -FET and GAA MOSFETs are given below: (Table II) . DIBL was calculated as the difference in threshold voltage when the drain voltage was increased from 0.1 to 0.8 V. Fig. 3 shows the transfer characteristics of G 4 -FET and GAA MOSFETs. Threshold voltage of cubical GAA MOSFET is smaller than other two structures. But SS and DIBL of G 4 -FET are smaller than other two structures. 
CONCLUSION
We compared SOI G 4 -FET and GAA MOSFETs through 3D SILVACO/ATLAS simulator. Threshold voltage, SS, DIBL, maximum drain current are calculated and compared. In the future these devices can be used in the fast switching circuits.
